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1,2 1* 1 1 1 1
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S143.79

[1-2]

[3-4]

1.1

113 ”»

0.5% NaClOy

3L
8 4 1/4
- 1/2
&l 492 mg/ L
Ca(NOs),4H,0 1020 mg/LKNO; 230 mg/L NH4H,PO,
490 mg/L MgS0O,-7H,0 20 mg/L
EDTA-Fe 2.86 mg/L H;BO; 1.54 mg/L MnCl,-4H,0
0.22 mg/L ZnSO47H,0  0.08 mg/L CuSO45H,0
3 (0.01 0.1 1mglL) 4 (
0.01 0.1 1 mgl) 12

[6-8] [9-10]
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(Moyg01Sep, Moy 1Seoor, Mogo1Sep1, MogoiSer, (3
Moy 1Seq, Moy 1Sego1, MogiSeo1, MogiSe;, Mo;Se, (14-13]
Mo;Seg.01, M0;Seg.1, Mo;Se;) 4 4 6
(NH4)2 MOO4'4H20 0.5 g 10 ml
Na;8e0s 39 30 min 4 4
60
65°C
1.2
[11-12] 0.5 4
Sg 6
1)
100 ml 8(?% 6 mol/L
( 1: 100). 24h. 6 mol/L 6
25C lh 5 000 r/min 10 min 4 6 [16]
80%
1.3
Excel 2003 SPSS 12.0
F-test
1 mol/L NaCl 2% 0.6 mol/L HCI -
( R Duncan-test
) ( (P<0.05) Sigmaplot 10.0 F(Mo)
) ( F(Se)
) ( ) F(Mo><Se)
( ) 2
5 ml
( 200C) 2~3m 21
10ml4 .1
2~3ml 1
10mll:1 0.01 mg/L 0.1 mg/L
50 ml

£ 1 AMEREX/ AR R RIREMNEES EM NG

Table 1 Interactive effects of Mo and Se on Mo and Se contents in shoots and roots of Chinese cabbage

(mg/kg) (mg/kg)

Moy.01Seo 473+025d 10.13 £ 0.89 cd 0.03+0.01 ¢ 0.17+0.02 ¢
Mog.01S€0.01 4.60+028d 1026 £ 1.11 cd 0.51+0.02¢ 451+0.11¢
Mog01Seo 422+032d 6.68+0.27d 3.48£0.09 b 933+0.15a

Mog.01Se; 3.63+024d 578 +0.49d 9.35+0.07a 9.4240.03 a

Moy1Seo 12.54+0.37 ¢ 19.85+0.35¢ 0.03+0.01 ¢ 0.16+0.02 ¢
Moy.1S€0.01 12.07+027 ¢ 1939+ 0.61 ¢ 0.42 +0.03 cd 3.75+0.19d
Moyg,1Seo. 11.09+0.59 ¢ 15.50 £ 0.42 cd 328+0.15b 9.44 +0.09 a

Moy Se; 9.85+0.46 ¢ 14.07 £0.39 cd 9.18+0.05a 9.47+0.05a

Mo, Seo 76.78 £2.19 a 7774 +£6.51b 0.02 +0.00 e 0.15+0.02¢
Mo, Seqor 75.62+0.94 a 87.15+3.37 ab 0.30+0.01d 3.67+0.08 d
Mo Seq.1 69.52+1.09b 91.17+2.18 a 3.38+0.12b 8.88+0.18 b
Mo, Se, 7038 £1.70 b 91.94+3.83a 931+0.02a 9.41+0.04 a
F(Mo) 6 361.22%* 1 169.46%* 3.16 10.617%*
F(Se) 9.87%% 0.74 11 973.04%* 5767.44%%
F(Mo X Se) 3.42%% 4.03%* 1.07 6.24%%
P<0.05 * *k F P<0.05 P<0.01
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1 mg/L

1 mg/L

2.2

0.01 mg/L

0.1 mg/L

1 mg/L

1 mg/L

0.1 mg/L

0.1 mg/L

1 mg/L

0.1 mg/L
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Fig. 1 Interactive effects of Mo and Se on proportion of different forms of Mo in shoots of Chinese cabbage
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Fig. 3 Interactive effects of Mo and Se on proportion of different forms of Se in shoots of Chinese cabbage
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Fig. 4 Interactive effects of Mo and Se on proportion of different forms of Se in roots of Chinese cabbage
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(P<0.05)
Omg/L  0.01 mg/L
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1 mg/L (P<
0.05)
1 mg/L
8.0r
— Se 0 mg/L.
6ol Se 0.01 mg/L
en
éj 4.0 a
it \
# 5
F o4t
6 —— Se 0 mg/L &
Se 0.01 mg/L E[ 021
5t e Se (.1 mg/L
E) a Se 1 mg/L 0
% 4 S b r
\ :
= . \ 7
0 3t \ \ % 0.8
& \ \ z
£ \ \ i
= 27 X N\ = 06
‘ N\
H \ \ 18 04l
§ § < 0.4
0 N 2\ <
9t 02t
| 0
27t 0.1
g of SRR AKF (mg/L)
B St
ﬂé al (F-test: : F(Mo) =9.17**, F(Se) =4 507**, F (MoxSe) = 2.17;
E 3l : F(Mo) = 0.4, F(Se) = 236.52 **, F(MoxSe) = 0.28)
T ,| 6 SAMEHER/NE R EEBEN RN 8RR
Fig. 6 Interactive effects of Mo and Se on tetravalent and
It e hexavalent Se contents in shoots of Chinese cabbage
0
o 3
AR K- (mg/L)
(F-test: : F(Mo)=4.35*% F(Se) =2 942.43** F(MoxSe) = 3.1
2.17 :F(Mo)=045 F(Se)=2514.35** F (MoxSe)=1.66
P<0.05 )
5 SEMMECHEX/NERFTREBAANME THMmS 1
AL
Fig. 5 Interactive effects of Mo and Se on organic and inorganic Se
contents in edible parts of Chinese cabbage
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6
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Effects of Co-application of Molybdenum and Selenium on
Valence of Selenium and Chemical Forms of Molybdenum
and Selenium of Chinese Cabbage

ZHANG Mu'?, HU Cheng-xiaol*, SUN Xue-cheng', TAN Qi-ling', ZHAO Xiao-hu', ZHANG Xiao-dong'
(1 Micro-element Research Center, Huazhong Agricultural University, Wuhan 430070, China; 2 Institute of Agricultural
Resources and Environment, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract: A solution culture experiment was conducted to determine the effects of co-application of Mo and Se on valence of Se
and chemical forms of Mo and Se. The results showed that application of Se increased alcohol soluble and water soluble Mo
concentrations in roots and shoots and decreased salt soluble and acetic acid Mo concentrations in roots and shoots of Chinese cabbage.
Application of Se had no significant effect on shoot hydrochloric acid Mo concentration, but increased root hydrochloric acid Mo
concentration. Application of Mo had no significant effects on shoot alcohol soluble and water soluble Se concentrations, but increased
salt soluble and hydrochloric acid Se concentrations and decreased acetate acid Se concentration. Application of Mo had no significant
effect on root alcohol soluble Se concentration, but decreased water soluble Se concentration and increased salt soluble, acetate acid and
hydrochloric acid Se concentrations. Application of tetravalent Se was conducive to the conversion of inorganic Se to organic Se and
application of Mo can promote inorganic Se transform to organic Se in high Se level. Therefore, co-application of Mo and Se had
antagonism and synergies on Mo and Se chemical forms, but conducive to the production of organic Se-rich crops.

Key words: Molybdenum, Selenium, Tetravalent, Hexavalent, Chinese cabbage
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